The life cycle of the yeast Saccharomyces cerevisiae is controlled by the two alleles, a and a, of the mating-type gene located on chromosome III (6) . Usually, diploid cells are heterozygous for the mating-type alleles (genotype a/a), whereas haploid cells contain only one of the two alleles (genotypes a or a) and, accordingly, exhibit phenotypically the corresponding mating type (7) . Recently, it was found that cells of mating type a excrete a diffusible sex factor which inhibits the division of cells of the opposite (a) mating type (4) . Because of its correlation with the a mating type, we termed this factor a factor. The affected a cells elongate, forming a tubelike process and, after prolonged exposure to the factor, develop into long bizarrely shaped forms that may reach 30 times the dry weight of normal haploid cells (W. Duntze and E. Throm, unpublished data). The excretion of a factor as well as the sensitivity of a cells to its action are properties that are strictly correlated with the corresponding mating types and, therefore, are thought to be genetically controlled by the mating-type alleles (4). We do not assume, however, that the a factor is the primary gene product of the a allele.
This note describes the effect of partially purified a factor on the synthesis of macromolecules in cells of different mating types. It was found that it specifically causes an inhibition of deoxyribonucleic acid (DNA) synthesis in cells of mating type a.
The diploid wild-type strain X2180 (a/a) and the isogenic haploid strains X2180-1A (a) and X2180-1B (ca) derived from it by sporulation were used. The concentration and partial purification of a factor from culture filtrates of strain X2180-1B and the determination of the biological activity were described previously (4). One unit of activity per milliliter has been defined as the lowest concentration of a factor achieved by twofold serial dilutions that will induce the specific morphological reaction of a cells in the agardiffusion assay described earlier (4) .
The cells were grown aerobically at 30 C in MV medium (5) on a reciprocal shaker. a Factor was added to the cultures during the early exponential growth phase. Figure 1 shows the influence of a factor on cell division, ribonucleic acid (RNA) synthesis, and DNA synthesis in a culture of a cells. After addition of 10 units of the factor per milliliter, the cells stop budding. DNA synthesis is inhibited, whereas RNA synthesis continues at the same rate as in the control culture for several hours. At this concentration of a factor, DNA synthesis is resumed and the elongated cells start to form new buds after 3 to 4 hr. Protein synthesis remains unchanged for several hours after addition of a factor (Fig. 2) .
In cells of the isogenic strains X2180 (a/a) and X2180-1B (a), DNA synthesis and cell division are not affected by a factor (Fig. 3) Cells ofsrains X2180 (sr), X2180-lA (0), and X2180-lB (a) prelabeled with 14C-adenine were grown in MV medium in the presence Of l4Ctadenine (0.3 tmole/ml, Although the genetic control of the matingtype system in S. cerevisiae is well established, the biochemical processes that are governed by the mating-type alleles and lead to the phenotypic differentiation of the two mating types are, so far, entirely unknown. The different properties of the two mating types described here which are amenable to biochemical investigation probably will help to understand the regulatory functions of these alleles on the molecular level.
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